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DETAILED ACTION 



Claims 1, 3, 5, 7-11, 13, 15, 17-21, 23, 25, 27-41, 43, 45, and 47-65 are pending 
in the application and are presented below for examination. 

Claim Objections 

Claims 8, 18, 28, and 48 objected to because of the following informalities: 
Each of the aforementioned claims depends on a cancelled claim. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1, 3, 5, 7-11, 13, 15, 17-21, 23, 25, 27-41, 43, 45, and 47-65 are rejected 
under 35 U.S.C. 112, first paragraph, as failing to comply with the written description 
requirement. The claim(s) contain subject matter which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

Regarding claims 1, 11, 21, 41, and 51, applicant recites, "modeling a 
dependence of the deposition rate based upon a target life of the sputter target" 
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(emphasis added). There is no support in the original disclosure for this limitation. 
Contrast this with original claims 2, 12, 22, 31 (and current), 42, and 52, which recited 
"modeling a dependence of the deposition rate on a target life of the sputter target" 
(emphasis added). The original support lies herein. Therefore, the limitation "based 
upon" should be changed to "on" in claims 1 , 11,21,41, and 51 . 

Regarding claim 61, applicant recites, "modeling said dependence of the 
deposition rate [on at least one of the deposition plasma power and deposition time] 
being based upon a target life of the sputter target". This limitation was added in two 
parts in the amendments filed 05/06/2003 and 08/29/2003. There is no support in the 
original disclosure for this limitation. Contrast this with original claims 2, 12, 22, 31 (and 
current), 42, and 52, which recited "wherein monitoring the consumption of the sputter 
target to determine the deposition rate of the metal layer during the metal deposition 
processing comprises modeling a dependence of the deposition rate on a target life of 
the sputter target". The original support lies herein. In other words, the feature in 
question is comprised by the "monitoring" step of original claim 1 , not the "modeling" 
step of original claim 1 . Applicant is required to amend the claims in accordance with 
this original support, i.e., Applicant should amend this limitation to read: "modeling a 
dependence of the deposition rate on a target life of the sputter target". 

Regarding claims 1, 11, 21, 31, 41, 51, and 61, applicant recites "modeling said 
dependence of the deposition rate comprising using sensor data relating to metal 
deposition processing for performing said modeling". This limitation was essentially 
added in four parts in the amendments filed 08/29/2003, 01/30/2004, 06/23/2006, and 
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01/12/2007. However, Examiner has been unable to find support in the original 
specification for the limitation, "modeling said dependence of the deposition rate 
comprising using sensor data relating to metal deposition processing for performing said 
modeling". 

Regarding claims 62-65, there does not appear to be support in the original 
disclosure for "modeling changes in the deposition rate" (claim 62) or "modeling the 
changes over a predetermined life of the sputter target" (claim 63). Applicant is 
requested to point out where this support resides. 

Applicant should adhere to the original language used in the original disclosure. 

Claims 3, 5, 7-10, and 62-65 depend from claim 1, claims 13, 15, and 17-20 
depend from claim 11, claims 23, 25, and 27-30 depend from claim 21, claims 32-40 
depend from claim 31, claims 43, 45, and 47-50 depend from claim 41, and claims 52- 
60 depend from claim 51 , and thus incorporate the same deficiencies. 



Application/Control Number: 09/851 ,905 Page 5 

Art Unit: 2125 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1,3, 5, 7-11, 13, 15, 17-21, 23, 25, 27-41, 43, 45, and 47-65 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Turner U.S. Patent No. 4,166,783. For 
example, Turner discloses: 
1. A method comprising: 

monitoring consumption of a sputter target (e.g., col. 1 line 20: "target (cathode)") to 
determine a deposition rate of a metal layer during metal deposition processing using 
the sputter target (e.g., col. 3 lines 16-19: "The computer determines the deposition rate and 
the initially required power in view of the elapsed usage of the particular cathode and controls 
the system accordingly", Examiner Note (EN): Turner's "cathode" corresponds to the claimed 
"sputter target".); 

modeling a dependence of the deposition rate on at least one of deposition 
plasma power and deposition time (e.g., col. 3 lines 23-32: "The deposition rate, power 
dissipation and the aging characteristic are expressed by an empirically obtained function 
specific to the cathode material which is stored in the computer; f(P,r,T,p)=0 where P is the 
power, r is the deposition rate, x is the integrated "age" of the cathode in kilowatt hours and p is 
the pressure", col. 4 lines 59-61: "function relating deposition rate, cumulative usage time, and 
said power"), modeling said dependence of the deposition rate comprising using sensor 
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data relating to metal deposition processing for performing said modeling (e.g., Fig. 2 
#12: "VOLTAGE SENSE", Fig. 2 #18, "CURRENT SENSE", Fig. 2 #20: "PRESSURE SENSE"); 

modeling a dependence of the deposition rate based upon a target life of the 
sputter target (e.g., col. 3 lines 23-32: "The deposition rate, power dissipation and the aging 
characteristic are expressed by an empirically obtained function specific to the cathode material 
which is stored in the computer; f(P,r f x,p)=0 where P is the power, r is the deposition rate, x is 
the integrated "age" of the cathode in kilowatt hours and p is the pressure", EN: Turner's 
"integrated age of the cathode in kilowatt hours" corresponds to the claimed 'target life of the 
sputter target'); and 

applying the deposition rate model to modify the metal deposition processing to 
form the metal layer to have or approach a desired thickness (e.g., col. 3 lines 12-20: 
"thickness of coating desired", "The computer determines the deposition rate and the initially 
required power in view of the elapsed usage of the particular cathode and controls the system 
accordingly", col. 3 lines 32-36, col. 4 lines 26-29). 

[applied equally herein to claims 11 f 21, 31, 41, 51. 52, 
3. The method of claim 1, wherein modeling the dependence of the deposition rate 
on at least one of the deposition plasma power and the deposition time comprises 
modeling the dependence of the deposition rate on both the deposition plasma power 
and the deposition time (e.g., col. 3 lines 23-32: The deposition rate, power dissipation and 
the aging characteristic are expressed by an empirically obtained function specific to the 
cathode material which is stored in the computer; f(P,r f i t p)=0 where P is the power, r is the 
deposition rate, x is the integrated "age" of the cathode in kilowatt hours and p is the pressure", 
EN: The integrated age of the cathode r is a function of deposition power and deposition time 
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(kilowatt hours), col. 4 lines 59-61: "function relating deposition rate, cumulative usage time, and 
said power"). 

[applied equally herein to claims 13, 23, 33, 34, 43, 53, 54] 
5. The method of claim 1, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
at least one of the deposition plasma power (e.g., col. 3 lines 12-20: "The computer 
determines the deposition rate and the initially required power in view of the elapsed usage of 
the particular cathode and controls the system accordingly", col. 3 lines 32-36: "the above 
equation may be solved to obtain the required power") and the deposition time (e.g., col. 3 
lines 58-61: "altering production parameters such as the time for which the workpiece is to be 
subject to coating") to form the metal layer to have the desired thickness. 

[applied equally herein to claims 15, 25, 35, 36, 45, 55, 56, 65] 
7. The method of claim 3, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
the deposition plasma power (e.g., col. 3 lines 12-20: "The computer determines the 
deposition rate and the initially required power in view of the elapsed usage of the particular 
cathode and controls the system accordingly", col. 3 lines 32-36: "the above equation may be 
solved to obtain the required power") and the deposition time (e.g., col. 3 lines 58-61: "altering 
production parameters such as the time for which the workpiece is to be subject to coating") to 
form the metal layer to have the desired thickness. 

[applied equally herein to claims 8, 17, 18, 27, 28, 37, 38, 47, 48, 57, 58] 
9. The method of claim 1, wherein modeling the dependence of the deposition rate 
on the at least one of the deposition plasma power and the deposition time (e.g., Fig. 1) 
comprises fitting previously collected metal deposition processing data (col. 3 line 25: 
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"empirically obtained function") using at least one of polynomial curve fitting, least squares 
fitting, polynomial least squares fitting, non polynomial least squares fitting, weighted 
least squares fitting, weighted polynomial least squares fitting, and weighted non 
polynomial least squares fitting (e.g., Fig. 1, EN: Fig. 1 illustrates the modeling of the 
dependence of deposition rate on sputter target life (which is a function of deposition power and 
deposition time, i.e., kw-hrs) using least-squares fitting, i.e., the function curve is fitted to the 
data points.). 

[applied equally herein to claims 19, 29, 39, 49, 59] 
10. The method of claim 2, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target (e.g., Fig. 1) comprises fitting previously collected 
metal deposition processing data (col. 3 line 25: "empirically obtained function") using at 
least one of polynomial curve fitting, polynomial least-squares fitting, non-polynomial 
least-squares fitting, weighted least-squares fitting, weighted polynomial least-squares 
fitting, and weighted non-polynomial least-squares fitting (e.g., Fig. 1, EN: Fig. 1 illustrates 
the modeling of the dependence of deposition rate on sputter target life using least-squares 
fitting, i.e., the function curve is fitted to the data points.). 

[applied equally herein to claims 20, 30, 40, 50, 60] 
32. The method of claim 31, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target comprises modeling the dependence of the 
deposition rate on target lives of a plurality of previously processed sputter targets (e.g., 
col. 2 lines 10-13). 
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Claims 1, 3, 5, 7-11, 13, 15, 17-21, 23, 25, 27-41, 43, 45, and 47-65 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Actor et al. U.S. Patent No. 5,478,455. 

For example, Actor et al. discloses: 
1 . A method comprising: 

monitoring consumption of a sputter target to determine a deposition rate of a 
metal layer during metal deposition processing using the sputter target (e.g., col. 2 lines 
50-56: "maintain a constant deposition rate by monitoring the age of the sputter target", col. 9 
lines 64-67: "monitoring the life of the sputter target") 

modeling (e.g., col. 6 lines 13-34, col. 7 lines 29-40: "AF=Yo/(Yo-m T x)") a dependence 
of the deposition rate (e.g., col. 6 lines 13-34, col. 7 lines 29-40: "m T is the slope of the curve 
of deposition rate versus target age at time T", Examiner Note (EN): m T is a function of 
deposition rate) on at least one of deposition plasma power and deposition time (e.g., col. 
6 lines 13-34, col. 7 lines 29-40: "x is the age of the collimator", col. 7 lines 51-53: "the computer 
calculates the age of the collimator by multiplying the deposition power and the deposition time 
used during sputtering of the substrate", EN: x is a function of deposition power and deposition 
time), modeling said dependence of the deposition rate comprising using sensor data 
relating to metal deposition processing for performing said modeling (e.g., col. 4 line 44: 
"sensors", col. 5 line 7: "pressure monitoring means", col. 6 line 34: "empirical measurement", 
col. 7 lines 47-49: "measuring the elapsed time of sputtering"); 

modeling (e.g., col. 7 lines 29-40: "AF=Yo/(Y 0 -m T x)") a dependence of the deposition 
rate based upon a target life of the sputter target (e.g., col. 6 lines 30-34: "The formula may 
also compensate for changes in the deposition rate due to erosion of the sputter target. The 
compensation formula may also be developed by using suitable computer modeling techniques 
rather than by empirical measurement", col. 7 lines 29-40: "m T is the slope of the curve of 
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deposition rate versus target age at time T", "the formula... may be developed by computer 
modeling", EN: m T is a function of deposition rate and sputter target life or age, col. 8 lines 41- 
49); and 

applying the deposition rate model to modify the metal deposition processing to 
form the metal layer to have or approach a desired thickness (e.g., col. 6 lines 13-34: 
"control sputtering source 10 by periodically adjusting the value of a selected sputtering 
parameter during deposition of a film on a series of wafers. The adjustments are performed in 
accordance with a predetermined compensation formula contained in software... to cause the 
sputtering source to deposit film at a predetermined thickness"). 

[applied equally herein to claims 1 1 , 21 , 31 , 41 , 51 , 52, 61] 
3. The method of claim 1, wherein modeling (e.g., col. 7 lines 29-40: "AF=Yo/(Yo-m T x)") 
the dependence of the deposition rate (e.g., col. 6 lines 13-34, col. 7 lines 29-40: "m T is the 
slope of the curve of deposition rate versus target age at time T", Examiner Note (EN): m T is a 
function of deposition rate) on at least one of the deposition plasma power and the 
deposition time comprises modeling the dependence of the deposition rate on both the 
deposition plasma power and the deposition time (e.g., col. 6 lines 13-34, col. 7 lines 29-40: 
"x is the age of the collimator", col. 7 lines 51-53: "the computer calculates the age of the 
collimator by multiplying the deposition power and the deposition time used during sputtering of 
the substrate", EN: x is a function of deposition power and deposition time). 

[applied equally herein to claims 13, 23, 33, 34, 43, 53, 54] 
5. The method of claim 1, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
that at least one of the deposition plasma power (e.g., col. 6 lines 13-34: "the deposition 
power is increased after the processing of each wafer 1 ', claim 1, claim 10) and the deposition 
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time (e.g., col. 6 lines 13-34: "the deposition time is increased after the processing of each 
wafer", claim 1, claim 11) to form the metal layer to have the desired thickness (e.g., col. 6 
lines 13-34: "control sputtering source 10 by periodically adjusting the value of a selected 
sputtering parameter during deposition of a film on a series of wafers. The adjustments are 
performed in accordance with a predetermined compensation formula contained in software... to 
cause the sputtering source to deposit film at a predetermined thickness"). 

[applied equally herein to claims 15, 25, 35, 36, 45, 55, 56, 65] 
7. The method of claim 3, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
the deposition plasma power (e.g., col. 6 lines 13-34: "the deposition power is increased after 
the processing of each wafer", claim 1, claim 10) and the deposition time (e.g., col. 6 lines 13- 
34: "the deposition time is increased after the processing of each wafer 1 ', claim 1, claim 11) to 
form the metal layer to have the desired thickness (e.g., col. 6 lines 13-34: "control 
sputtering source 10 by periodically adjusting the value of a selected sputtering parameter 
during deposition of a film on a series of wafers. The adjustments are performed in accordance 
with a predetermined compensation formula contained in software... to cause the sputtering 
source to deposit film at a predetermined thickness"). 

[applied equally herein to claims 8, 17, 18, 27, 28, 37, 38, 47, 48, 57, 58] 
9. The method of claim 1, wherein modeling the dependence of the deposition rate 
on the at least one of the deposition plasma power and the deposition time comprises 
fitting previously collected metal deposition processing data using at least one of 
polynomial curve fitting, least squares fitting, polynomial least squares fitting, non 
polynomial least squares fitting, weighted least squares fitting, weighted polynomial 
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least squares fitting, and weighted non polynomial least squares fitting (e.g., col. 6 lines 
13-52: "polynomial expression or an exact fit analytic expression", col. 8 lines 40-49). 

[applied equally herein to claims 19, 29, 39, 49, 59] 
10. The method of claim 2, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target comprises fitting previously collected metal 
deposition processing data using at least one of polynomial curve fitting, least squares 
fitting, polynomial least squares fitting, non polynomial least squares fitting, weighted 
least squares fitting, weighted polynomial least squares fitting, and weighted non 
polynomial least squares fitting (e.g., col. 8 lines 41-49: "polynomial or exact fit formula", col. 
8 lines 40-49). 

[applied equally herein to claims 20, 30, 40, 50, 60] 
32. The method of claim 31, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target comprises modeling the dependence of the 
deposition rate on target lives of a plurality of previously processed sputter targets (e.g., 
col. 8 line 40 - col. 9 line 7: "the sputtering system computer stores multiple formulas for 
calculating the adjustment factor, one for each interval"). 
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Claims 1, 3, 5, 7-8, 1 1, 13, 15, 17-18, 21, 23, 25, 27-28, 31-38, 41, 43, 45, 47-48, 
51-58, and 61-65 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by 
Smith, T.H., Boning, D.S., Stefani, J. and Butler, S.W. "Run by Run Advanced Process 
Control of Metal Sputter Deposition". IEEE Transactions on Semiconductor 
Manufacturing 1 1.2 (1998): 276-284, hereinafter referred to as "Smith et al.". 

See Section III. 



Application/Control Number: 09/851 ,905 Page 14 

Art Unit: 2125 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 9, 10, 19, 20, 29, 30, 39, 40, 49, 50, and 59-60 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Smith et al. as applied to claims 1, 1 1, 21, 31, 
41 , and 51 above, and further in view of Actor et al. (or Turner). 

Smith et al. does not appear to explicitly disclose that the modeling the 
dependence of the deposition rate on the target life of the sputter target or on the at 
least one of the deposition plasma power and the deposition time comprises fitting 
previously collected metal deposition processing data using at least one of polynomial 
curve fitting, least squares fitting, polynomial least squares fitting, non polynomial least 
squares fitting, weighted least squares fitting, weighted polynomial least squares fitting, 
and weighted non polynomial least squares fitting. 

Actor et al. discloses a method for controlling a collimated sputtering source 
wherein modeling the dependence of the deposition rate on the target life of the sputter 
target and on at least one of the deposition plasma power and the deposition time 
comprises fitting previously collected metal deposition processing data using at least 
one of polynomial curve fitting, least squares fitting, polynomial least squares fitting, non 
polynomial least squares fitting, weighted least squares fitting, weighted polynomial 
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least squares fitting, and weighted non polynomial least squares fitting (e.g., col. 6 lines 
13-52: "polynomial expression or an exact fit analytic expression", col. 8 lines 40-49). 

Likewise, Turner discloses a sputtering control system wherein modeling the 
dependence of the deposition rate on the target life of the sputter target and on at least 
one of the deposition plasma power and the deposition time (e.g., Fig. 1) comprises 
fitting previously collected metal deposition processing data (col. 3 line 25: "empirically 
obtained function") using at least one of polynomial curve fitting, least squares fitting, 
polynomial least squares fitting, non polynomial least squares fitting, weighted least 
squares fitting, weighted polynomial least squares fitting, and weighted non polynomial 
least squares fitting (e.g., Fig. 1, EN: Fig. 1 illustrates the modeling of the dependence 
of deposition rate on sputter target life (which is a function of deposition power and 
deposition time, i.e., kw-hrs) using least-squares fitting, i.e., the function curve is fitted to 
the data points.). 

Smith et al. and Actor et al. (and Turner) are analogous art since all pertain to 
sputtering control system. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify Smith et al. with Actor et al. (or Turner) since 
Actor et al. (and Turner) disclose that polynomial curve fitting is a reliable way to model 
historical data. 
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Response to Arguments 

Applicant's arguments, see page 16, filed 01/12/2007, with respect to the 
objection to claims 4, 6, 10, 14, 16, 20, 24, 26, 30, 44, 46, 50, and 61 have been fully 
considered and are persuasive. The objections to these claims have been withdrawn. 

Applicant's arguments, see pages 16-17, filed 01/12/2007, with respect to the 
rejection of claims 1, 3-11, 13-21, 23-41, and 43-61 under 35 USC 112 1 st paragraph 
(written description) have been fully considered but they are mostly not persuasive. 
Certain deficiencies remain, as detailed in the rejection above. 

Applicant's arguments, see pages 17-19, filed 01/12/2007, with respect to the 
rejection of claims 1,3-11, 13-21, 23-41, and 43-61 under 35 U.S.C. 112 2 nd paragraph 
as being indefinite have been fully considered. The rejection has been withdrawn since 
Applicant admits that the "target age", which is measured in kilo watt hours (KWH), as 
described by Actor and Turner, may be equated to Applicant's claimed "target life" 
described as a measure of the "degree of sputter target consumption". See page 18, 
lines 16-18 of Arguments filed 01/12/2007. 

The rejection of claims 41 and 43-50 under 35 U.S.C. 112 2 nd paragraph, as 
being incomplete for omitting essential elements, has been withdrawn since the 
instructions or software that would enable the "system" to achieve the recited 
functionality is considered inherent to the claimed "system". 

The rejection of claims 51-60 under 35 U.S.C. 101 has been withdrawn since the 
specification does not appear to disclose that the "means for" can be software per se. 
For example, on page 17 lines 3-16 of the specification, Applicant discloses that various 
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functions of the invention can be implemented in software encoded on a computer- 
readable, program storage medium. 

Applicant's arguments, see pages 19-24, filed 01/12/2007, with respect to the 
rejection of claims 1,3-11, 13-21, 23-41, and 43-61 under 35 U.S.C. 102(b) as being 
anticipated by Actor et al. have been fully considered but they are not persuasive, and 
are largely moot in light of the modified grounds of rejection. Examiner has provided a 
more detailed mapping of the Actor et al. reference above, clearly pointing out where 
Actor et al. is asserted to teach the various claimed features. As such, Applicant's is 
respectfully requested to respond to said mapping in any subsequent arguments. 

Applicant's arguments, see pages 24-29, filed 01/12/2007, with respect to the 
rejection of claims under 35 U.S.C. 102(b) as being anticipated by Turner have been 
fully considered but they are not persuasive. 

Applicant's arguments, see pages 29-30, filed 01/12/2007 with respect to the 
rejection of claims 1,3-11, 13-21, 23-41, and 43-61 under 35 U.S.C. 103(a) as being 
unpatentable over Actor et al. in view of Iturralde have been considered but are moot in 
view of the new ground(s) of rejection. 

Applicant's arguments, see pages 30-32, filed 01/12/2007 with respect to the 
rejection of claims 3-4, 7-8, 13-14, 17-18, 23-24, 27-28, 33-34, 37-38, 43-44, 47-48, 53- 
54, 57-58, and 61 under 35 U.S.C. 103(a) as being unpatentable over Turner in view of 
Sullivan have been considered but are moot in view of the new ground(s) of rejection. 
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Applicant's arguments, see page 32, filed 01/12/2007 with respect to the rejection 
of claims 9, 19, 29, 39, and 59 under 35 U.S.C. 103(a) as being unpatentable over 
Turner have been considered but are moot in view of the new ground(s) of rejection. 

Regarding the comments on page 33 of the response file 01/12/2007, Examiner 
did not intend to indicate any allowable subject matter on page 2 of the previous Office 
Action (9/12/06. The claims were objected to for depending on cancelled claims, not for 
depending on rejected claims. Examiner is sorry for any confusion. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan A. Jarrett whose telephone number is (571) 272- 
3742. The examiner can normally be reached on 10:00-6:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard can be reached on (571) 272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Ryan A. Jarrett 
Examiner 
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